This paper aims to develop a model of measuring student engagement in a blended-MOOC context. Massive Open Online Courses (MOOCs) are those that are delivered, usually by leading universities, with a promise to provide free high-quality education to an unlimited number of learners. They offer an opportunity for 'blended' course design, where instructors can integrate MOOC content within face to face educational activities and components. Three internationally recognized existing frameworks, the National Survey of Student Engagement (NSSE), UK Engagement Survey (UKES) and Student Engagement Questionnaire (SEQ) were combined into a single model. The model was confirmed by a panel of thirty-five expert practitioners. A trial evaluation using the model was carried out on thirteen students who had participated in a course that had adopted a blended-MOOC format. The confirmed model has nine indicators which provide information about distinct aspects of student engagement. It is considered to be the first model designed to measure student engagement within the blended-MOOC context.
INTRODUCTION
Massive Open Online Courses (MOOCs) are online courses predominantly produced by elite universities with the promise of providing free, high-quality education to an unlimited number of learners (Johnson et al. 2013; UK Universities 2013; Zhang 2013) . A recent development of MOOCs has been the integration of MOOC elements into campus courses in the form of blended learning to make the most of classroom time for activities such as discussions, hands-on activities or working in a group project (Chen 2013) . This kind of blended learning has been termed as " distributed flip " (Caulfield et al. 2013) , blended / hybrid model (Bruff et al. 2013; Griffiths et al. 2014; Holotescu et al. 2014) or blended MOOCs (LaMartina 2013; Israel 2015) . MOOCs themselves have also evolved to blend the use of social networking tools in order to further stimulate engagement and interactions between learners.
The use of MOOC systems in blended contexts has the potential capacity to influence higher education in a variety of ways.
• For students, the systems can influence and shape or structure their approaches to learning and may stimulate class communication; • For educators, MOOCs may assist the development and selection of online resources and change traditional teaching practices; • For institutions and researchers, MOOCs can provide large data sets which can be analysed and used to investigate more deeply the processes of learning and learner behaviour. If MOOC systems are changing teaching practices and campus learning environments, it is reasonable to assume that they are affecting the way students engage with their courses. In spite of this possibility, very little is known about how to measure student engagement in a context where MOOC materials are integrated. This study responds to the need to develop a model that can be used to explore student engagement in higher education within the blended-MOOC contexts.
Defining student engagement
A few decades ago, there was a focus on the concept of student engagement to identify what constitutes an effective learning environment (Coates 2007) . A review of the literature on student engagement in higher education has shown that there is a number of student engagement definitions (Barkley 2009 ' . These principles are used to improve undergraduate education. Chickering and Gamson found that effective educational practice includes: student-faculty contact; cooperation among students; active learning; prompt feedback; time on task; high expectations; and respect for diverse talents and ways of learning.
In 2000, the National Survey of Student Engagement (NSSE) was developed as a lens to examine the quality of the student learning experience (National Survey of Student Engagement 2007). The NSSE defines student engagement as 'the time and energy students devote to educationally sound activities inside and outside of the classroom, and the policies and practices that institutions use to induce students to take part in these activities' (Kuh 2003) . This definition of student engagement is grounded in several decades of prior studies, and specifically in four key research: 'quality of effort' concept (Pace 1984) ; 'theory of involvement' (Astin 1984) ; 'seven principles of good practice in undergraduate education' (Chickering & Gamson 1987) and (Pascarella & Terenzini 2005) causal model of learning and cognitive development.
From these studies, five benchmarks of effective educational practice have been identified, namely: 1. Active and collaborative learning: this benchmark is designed to measure the extent to which students interact and work with other students, and the extent of student participation in educational purposeful activities inside and outside of the classroom.
Student interactions with faculty members:
This benchmark is developed to assess student and faculty interaction. This includes participation with teaching staff inside and outside the class, and the level of participation with them in regard to performance, assignments and career plan.
Level of academic challenge:
This scale focuses on measuring students' academic effort and the institutional expectations of students.
Enriching educational experiences:
This benchmark is designed to collect information about the number of complementary academic activities available to students. This includes joining in community service, participating in curricular and co-curricular activities.
Supportive campus environment:
This scale reports the degree to which students perceive their institution is dedicated to student success. In 2004, Fredricks et al. (2004) further recognised three main dimensions of student engagement. These are detailed as follows:
1. Behavioural engagement: students who are behaviourally engaged would comply with behavioural expectations and norms, such as asking questions in class, attending course-related events etc. 2. Cognitive engagement: students who are cognitively engaged would invest in learning and development, strive to go beyond the basic requirements, and enjoy the academic challenge, such number of assignments emphasizing higher order thinking skills, time spent on coursework requiring reflection, integration and synthesis of concepts, etc. 3. Emotional (affective) engagement: students who are emotionally engaged would experience a range of emotional reactions such as attitude, value, interest, belonging, enjoyment, etc.
Student engagement measures
Student self-reports are the most common method for measuring student engagement. Most of these self-reports are general and not related to specific subjects, although there are some examples of measures that measure student engagement in a specific discipline like math (Kong et al. 2003) ) or reading (Wigfield et al. 2008) . Some of these reports can be used to measure student engagement at institutional level, while the others are designed for course level. As the aim of this study is to measure student engagement in blended-MOOC courses, the researcher review only self-reports that can be used at course level within higher education institutions.
Measuring student engagement within a particular course experience provides valuable feedback for assessing and improving students' investment in the learning process. The feedback obtained from such an experience could be used as a way of evaluating a particular course's structure, pedagogy and design. Barkley (2009, p. 44) This indicator asks students to rate the quality of their interactions with other students, academic advisors, faculty, student services staff, and other administrative staff.
10) Supportive environment
This Indicator explores students' perceptions of how much an institution emphasizes services and activities that support students' learning and development. 2. The Student Course Engagement Questionnaire (SCEQ) was developed by Handelsman et al. (2005) to measure four types of engagement: 1) Skill engagement includes levels of practicing some learning strategies and skills that promote academic success, such as note-taking. This type corresponds to the NSSE category of level of academic challenge. 2) Emotional engagement includes level of affective involvement with course materials. 3) Participation/interaction engagement includes levels of participation in class and interactions with instructors and other students. This type corresponds to the NSSE category of active and collaborative learning. 4) Performance engagement includes students' levels of performance in the class, such as grades. 3. The Classroom Survey of Student Engagement (CLASSE) is an adaption of NSSE developed by Ouimet & Smallwood (2005) to assess student perceptions of engagement in a course. CLASSE is composed of two instruments:
1) The student version of CLASSE which asks students how frequently they engage in various educational activities within a particular course. 2) The faculty version of CLASSE which asks faculty of that course how important the various educational activities are in facilitating student success. The both instruments have six indicators: 1) Engagement Activities, 2) Cognitive Skills, 3) Other Educational Practices, 4) Class Atmosphere Impressions, 5) Optional Course-specific 6) Demographic Items. 
The two versions of CLASSE can be contrasted and examined "to identify important and valued educational practices that are occurring less frequently than desired or expected."1 4. The Student Engagement (SE) is a 14-item assessment which are adapted from the NSSE instrument for use at the course level (Ahlfeldt et al. 2005) . The questions examine three aspects of student engagement: 1) Collaborative Learning; 2) Cognitive Development; 3) Personal Skills Development. 5. The UK Engagement Survey (UKES) is an adaption of NSSE to understand UK students' experience in nine key areas: 1) Critical Thinking; which uses the same items of the NSSE Higher order learning indicator.
2) Learning with Others; which asks the same questions of the NSSE collaborative learning indicator. 3) Interacting with Staff; has six questions, some of these questions were taken from the NSSE student-staff interaction indicator. 4) Reflecting and Connecting; which has the same questions of the NSSE reflective & integrative learning indicator. 5) Course Challenge; includes two items which focus on students' responsibility for their own learning, and their sense of being challenged by the course. 6) Engagement with Research; asks four questions about the emphasis in the course on students learning about the methods and results of research. 7) Staff-Student Partnership; has three questions about the extent students contribute to a joint community of staff and student, and work with teaching staff in improving their course and evaluating teaching and assessment practices. 8) Skills Development (Hard and Soft Skills); involves Twelve questions ask about students' development of a number of skills and abilities. 9) How Students Spend Time; asks seven questions about the number of hours that students spend on different activities. The UKES can be used at two levels; an institutional level and a course level.
6. The Student Engagement Questionnaire (SEQ) was developed by Coates (2006) to study student engagement in blended course designs and the influence of online learning management systems (LMSs) on students' involvement with their study. The model consists of two parts: a. General Engagement: General engagement includes nine scales to measure more general forms of campus-based student engagement: 1) Constructive Teaching (CT) scale which is about students' perceptions of whether teachers supported students' active exploration of course materials and construction of knowledge. 2) Supportive Learning Environment (SLE) scale addresses students' perceptions of whether they feel they are members of a supportive community of learners at university. 3) Teacher Approachability (TA) scale measures students' perceptions of teachers' interest in students. 4) Academic Challenge (AC), addresses students' perceptions of whether students feel that feedback and expectations challenge them to learn. 5) Active Learning (AL) scale measures the extent to which students set standards and use practices likely to produce learning. 6) Student and Staff Interaction (SSI) scale measures the level of interaction with teachers. 7) Complementary Activities (CA) scale measures students' involvement in activities around the university campus. 8) Collaborative Work (CW scale) addresses students' participation in a range of collaborative work/activities. 9) Beyond-Class Collaboration (BCC) scale measures the extent to which students are required to and do work together with others outside classroom. b. Online Engagement: Coates (2006) believes that online learning, which is a part of blended learning, requires its own engagement scales: 1) Online Engagement (OE) scale focuses on the extent to which students incorporate the use of online learning systems into university study. 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60   I  n  t  e  r  a  c  t 
2) Online Active Learning (OAL) scale is about the degree to which students actively use online learning systems to improve their learning. 3) Online Academic Relevance (OAR) scale measures the extent to which students use online learning systems to contextualise and enhance the relevance of their university study. 4) Online Teaching (OT) scale captures students' perceptions of whether teachers use online learning systems in pedagogically effective ways. 5) Online Collaboration (OC) scale assesses students' use of online systems in collaborative work with peers. 6) Online Social Interaction (OSI) scale is about how students use online learning systems to interact with others. 7) Online Contact with Staff (OCS) scale measures the extent to which students contact with teachers online.
Student Engagement within MOOCs
A number of individuals have made different categorizations and classifications of MOOC learners' engagement patterns. For example: 1. Phil Hill (2013) , in the e-literate blog, classified MOOC participants as follows a) 'Lurkers'-who enrol in the course just to observe or sample a few learning materials at most. Some of them may not even get beyond the registration, so they are basically behind the scenes. b) 'Passive participants'-who typically watch videos, perhaps take exams, but tend to not participate in the course's activities or discussions. c) 'Drop-in participants'-who actively participate in specific topics within the course, but do not attempt to finish the course. d) 'Active participants'-who fully engage in the course and actively participate in course discussions and social tools, and complete the course tasks and activities. This classification has been also used by Milligan, Littlejohn, & Margaryan (2013) in their study to describe the engagement patterns in cMOOCs. Stanford University has classified MOOC learners into four classes: 'Auditing, Completing, Disengaging, and Sampling' (Kizilcec et al. 2013 ). However, these archetypes are dynamic, and participants may change over time from one to the other over the duration of a course (Joseph & Nath 2013) . 2. Hew (2014) selected three top-rated MOOCs in the disciplines of programming languages, literature, and art and design to investigate the factors necessary to promote student engagement in the MOOC context. He found there were five factors behind the popularity of these MOOCs. These include: '(1) problemcentric learning with clear expositions; (2) instructor accessibility and passion; (3) active learning; (4) peer interaction; and (5) using helpful course resources'. 3. Wintrup et al. (2015) explored student engagement in two MOOCs developed by the University of Southampton and delivered through the FuturLearn platform. Wintrup et al. (2015) adapted the UK Engagement Survey (UKES), which is largely derived from NSSE items. The results of the study indicate that 'both MOOCs succeeded in enabling significant proportions of participants to feel engaged in intellectual endeavours such as forming new understandings, making connections with previous knowledge and experience, and exploring knowledge actively, creatively and critically'. 4. Robinson and Hullinger (2008) modified the NSSE survey to assess student engagement within the online learning context. They found that 'online students were modestly engaged in selected NSSE dimensions and had a pattern of engagement that differed from on-campus students' (p. 101).
A BLENDED-MOOC STUDENT ENGAGEMENT (BMSE) MODEL
Extensive research has been carried out on student engagement in face-to-face courses and online courses. But no single study exists with the aim of developing a model of measuring student engagement in the blended-MOOC context. Most blended learning researches have adapted the NSSE to examine student engagement Kuh, 2005; Chen, Lambert and Guidry, 2010; Delialioǧlu, 2012; Owston, York and Murtha, 2013; Cornelius, Calder and Mtika, 2017) . The NSSE instrument is a tool for evaluating general forms of engagement. The literature review found only one model which was designed for being used in the blended course design. The model was developed by (Coates, 2006) and has nineteen scales for evaluating student engagement when LMSs have been incorporated into on-campus learning (Coates, 2007 Learning in the blended-MOOC can occur in three main settings: on-campus; on the MOOC platform; or via a social network (see Figure 1 ).
1. Campus learning: In the blended-MOOC design, students are expected to come to class for more detailed lectures and group discussions. Therefore, they are supposed to engage with their teacher, their peers, and the contents.
MOOC Learning:
It is assumed that students will watch MOOC videos, take part in some interactive quizzes, read lesson notes, discuss with others, and participate in discussion forums. 3. Social Networking: Students are presumed to reflect and share their learning with other learners via social media. NSSE was selected as this model's theoretical framework along with UKES and SEQ. There is a number of reasons behind the researcher's choosing NSSE:
• NSSE is a large-scale project administered by the University of Indiana that seeks to 'assess the extent to which students engage in educational practices associated with high levels of learning and 2 It is grounded on four main antecedents: "quality of effort" (Pace, 1984) ; the "theory of involvement" (Astin, 1984) ; the "seven principles of good practice in undergraduate education" (Chickering and Gamson, 1987) and Pascarella et al.'s (2005) "causal model of learning and cognitive development."
• The NSSE instrument has been used both directly and in a modified form for many different contexts, such as face-to-face, online (Robinson and Hullinger 2008; Wintrup et al. 2015) , and blended courses (Laird and Kuh, 2005; Chen, Lambert and Guidry, 2010; Delialioǧlu, 2012; Owston, York and Murtha, 2013; Cornelius, Calder and Mtika, 2017 ).
• The NSSE's items have been adapted internationally with different names, such as: (UKES) in United Kingdom; (AUSSE) in Australia; (SASSE) in South Africa; (ISSE) in Ireland; and (NSSE-China) in China.
• The NSSE publishes engagement data annually, allowing for a comparison with the benchmark score. The NSSE has ten engagement indicators organised under four major themes (see Table 2 ). This indicator asks students how often they applied some effective learning strategies in the course. 4. Collaborative Learning: This indicator gathers information about how often students are involved in collaborative work. These four indicators are most relevant to the blended-MOOC course design, while the others relate to how students perceive their entire institution, not their experiences with a single course. For example:
• The quality of interactions indicator asks students to rate the quality of their interactions with their academic advisors and/or administrative staff; • The quantitative reasoning indicator asks students questions, such as: How often have you used numerical information to examine a real-world problem or issue (unemployment, climate change, public health, etc.) ;
• The supportive environment indicator captures students' perceptions on how much their institution emphasises the provision of support for their overall well-being, as well as their assisting them to manage their non-academic responsibilities The current study did not use the student-faculty interaction indicator because the NSSE's items for this indicator overlook the interactions between students and staff which take place inside of the classroom (see Table 3 ). Nevertheless, this kind of interaction was appreciated by UKES. For this reason, this study has made use of the UKES for the purpose of measuring the interaction between students and faculty. Made significant changes to your work based on feedback?
As MOOCs and social media are essential elements of the blended-MOOC design, four online indicators were added to the model to measure the engagement of students with these two components; MOOC and social media. These four indicators were adapted from the SEQ and the NSSE in order to fit into the blended-MOOC teaching method. These indicators are as follows:
• MOOC (online) active learning: Collects information about the degree to which students actively use MOOC systems for enhancing their learning; • MOOC (online) collaborative learning; Measures the degree to which students use MOOC systems for doing academic work with other online learners; • MOOC social interaction: Asks about how students use MOOC systems or social networks for the purpose of experiencing a range of interactions and communications with others; • Teaching with MOOCs: Captures students' perceptions of whether instructors used MOOC elements and materials in pedagogically effective ways. Thus, as a whole, the proposed model has nine indicators for tracking campus students' engagement with online-related indicators. The details of each indicator are presented in depth in Figure 2 and Table 4 .
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G.2. High order learning (source: NSSE)
Higher order learning: it captures the extent to which course materials and assessments emphasize challenging mental tasks such as application, analysis, judgment, and synthesis.
G.3. Learning strategies (source: NSSE)
Learning strategies: it assesses the extent in which students performed some of effective learning strategies such as review/identify/summarize the course materials.
G.4. Collaborative learning (source: NSSE)
Collaborative learning: this indicator examines the extent in which two or more students work together in academic activities.
G.5. Student-staff interaction (source: UKES)
Student/staff interaction: this indicator explores the degree of students' contact and interaction with teachers. Teaching with MOOCs: the questions of this indicator capture students' perceptions of whether instructors used MOOC in pedagogically effective ways.
MOOC engagement indicators
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RESEARCH METHODOLOGY
Two online questionnaires have been used to confirm the model. 1. The expert practitioner questionnaire was designed to collect experts' opinion on each indicator proposed from the literature. The questionnaire was divided into three parts. The first was to gather some general information about the participants. The second part asked nine 5-Likert scale questions, ranging from (Very important =5) to (Not at all important=1). The last section was two open-ended questions to let participants express themselves and provide information about whether there was uncertainty in any indicator, or whether any further indicators needed to be incorporated. The population of interest were instructors who had an experience in teaching in both settings: on-campus and MOOCs. Also, MOOC facilitators were interested, as facilitators who had experiences in teaching in campus setting and helping MOOC instructors by supporting MOOC learners through MOOC discussion and emails. 2. The student questionnaire was designed after confirming the proposed indicators by the experts. The questionnaire was distributed to and collected from students who had taken a course in a blended-MOOC format to evaluate and test the model.
Data analysis method
The expert questionnaire was analysed by using one-sample t-test to confirm the engagement indicators. If the mean value for a corresponding question of each indicator was significantly greater than 3.5. The reason of comparing with 3.5 is that this number is located between 'neutral' and 'important' on the five-point Likert scale.
Setting hypothesis
To test the null and alternative hypotheses, a confidence level was set with 95%, and the alpha α with 0.05. The null and alternative hypothesis were set as:
Null hypothesis: the mean value of the proposed indicator is equal to or lower than 3.5. Alternative hypothesis: the mean value of the proposed indicator is higher than 3.5. The proposed indicator is confirmed when the null hypothesis was rejected; i.e. p-value is less than 0.05.
RESULTS AND FINDINGS
The expert questionnaire survey was carried out over two months (from 10 January, 2015 till 15 March, 2015 with an involvement of 35 experts who are academics and educators/facilitators in the MOOC systems. As seen in Figure 3 , the participants are from different backgrounds: 31.43% from Saudi Arabia; 28.57% of the respondents were from UK; 17.14% from Malaysia; 5.71% from Australia; and 2.86% from each of Algeria, France Mexico, Palestinian, Sweden and the United States.
As displayed in Figure 4 , MOOC educators involved in this survey constituted 65.7% of the respondents, while 31.4% of respondents were facilitators and others constituted 2.9%. We only accepted academics who taught in the MOOC system. The 2.9% mentioned earlier were respondents who described themselves as both educators and facilitators. Some 31.4% of the sample had an experience of more than two years teaching in the MOOC system, and 31.4% had one to two years' experience and 37.1% had six months or less (see Figure 5 ). In Table 5 , it can be seen that there was an agreement on the importance of all indicators. Interestingly, no participants registered an objection to the importance of any of the following student engagement indicators: reflective and Integrative Learning; higher order learning; student-staff interaction; and MOOC social interaction.
57.1% felt that reflective and integrative learning indicator is very important aspect of student engagement in the blended-MOOC context. However, 8.6% believed MOOC collaborative learning indicator is not important. As shown in Table 5 , the analysis of the results shows that all participants agreed on the importance of the proposed scales, as the mean value of each one was higher than the test value (3.5). The fact that all answers were significant, as p values for all indicators were less than 0.05, confirms that all proposed indicators were important to the blended MOOC framework. 
Pilot study results
The questionnaire was piloted with and collected from students who had taken either the digital marketing or the web science module in 2015/16 at the University of Southampton. The participants completed questions which were organized into two categories:
• Student engagement questions which were 37 questions classified into nine indicators: reflective and integrative learning; higher-order learning; learning strategies; collaborative learning; studentstaff interaction; MOOC active learning, MOOC collaborative learning, MOOC social interaction; teaching with MOOC.
• One open question asking about their opinions about the questionnaire items/questions and design. As seen in Table 6 , the results comprise Web Science n = 7 and Digital Marketing n = 6, in total 13 participants. Another 15 attempted it, but did not complete the questionnaire. 
Qualitative data from student survey
Respondents agreed that the items were meaningful and clear. For example, one participant said: "the questions were clear to me. However, it would be more efficient maybe to keep the survey length a bit shorter". Another student stated: "the questionnaire was easy to understand, and the course was really interesting". Small number of participants made comments on the course design. For example: One said: "The MOOC was not currently active when we were taking the module. We were added once it had finished and so there was little if any current discussions and support etc., in that sense this was one of the major disadvantages, also the MOOC was relied on too much with no real teaching only campus feedback sessions". Another participant commented: "I used the MOOC purely for educational materials, I was not interested in the social side of it, but that does not detract from my overall impression."
Reliability and validity of student questionnaire
The model was built on three widely used and well-validated models: NSSE, UKES and SEQ. The model has been reviewed by two experts prior to distribution in order to highlight any ambiguous, misleading or wrong questions.
The reliability of the student survey was assessed by considering Cronbach's Alpha. Reliability is generally considered to be satisfactory when values are greater than 0.70 (Hair et al. 2006 ), but this is sensitive to the number of items in the scale, so for short scales a lower value is acceptable, and conversely for longer scales. Table 7 shows that the Cronbach's Alpha value of all apart from in two scales are equal to or more than 0.7. The two scales are slightly below the acceptable level, yet satisfactory for a short scale, thus the constructs were deemed to have adequate reliability. 
CONCLUSION
Upon the review of student engagement literature, the well-established model NSSE was used along with other models UKES and SEQ to build up a model for measuring student engagement in the context of blended MOOC. In this study, the indicator was accepted if the null hypothesis was rejected. Generally, a p-value is required to be .05 or less in order to reject the null hypothesis. The one-sample t-test (as seen in Table 5 ) shows that the p-value of all the proposed indicators is less than .05, so the result was found to be statistically significant and the proposed indicators may be used to measure student engagement in the blended-MOOC setting.
Moreover, the results of the expert questionnaire showed that the experts agreed on the importance of all the proposed indicators in the context of blended MOOC. With regard to the qualitative data, most comments were not indicator-related. Moreover, the findings of the pilot study confirmed that:
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